Abstract
Introduction

30
Verticillium dahliae Kleb. (Klebahn, 1913 ) is a soil-borne plant pathogen with a wide 31 host range that includes many economically important crops worldwide (Bhat & inside of the xylem vessels of the infected hosts, short-term persistence conidia that are 39 responsible of the vascular colonization (Schnathorst, 1981) .
40
Microsclerotia (MS) are resistance structures originated from condensed vegetative 41 hyphae that intertwine and aggregate one another (Chet & Henis, 1975) . In these 42 multicellular structures, melanin is deposited in the inter-hyphal spaces while the with MS or produce an in vitro mass to inoculate the soil and the latter is not an easy task.
54
Numerous culture media have been reported to achieve MS production such as ethanol 55 agar (EA) medium (Nadakavukaren, & Horner, 1959) , modified sodium poly spectory Here we report an innovative method for the production of MS of Verticillium dahliae 
Material and methods
76
Fungal material
77
For this study a non-defoliant native strain of Verticillium dahliae Kleb. was used. The Nested PCR reaction was set according to a previously described protocol (Mercado- 
Results
132
V. dahliae grew and produced microesclerotia both in PDA and in PPM media. After 15 133 days MS formation was observed in both culture media (Fig. 1) . While MS could not be 134 extracted from PDA medium due to the agar, MS formed on PPM were easily harvested 135 and the yield was 1 x 10 6 MS ml -1 . We observed that 100% of the MS were able to form 136 fungal colonies (Fig. 2) .
137
Tomato plants inoculated with MS produced in PPM showed wilt and root necrosis at 25 138 dpi whereas the control plants developed normally. 
148
In this scenario, V. dahliae is a particularly challenging pathogen, due to its wide host 149 range and its capacity of developing microsclerotia that assures it stability in soils as 
169
The media presented in our work, the PPM media, uses dextrose and potato starch from 170 potato infusion as carbon sources. We decided to use these two ingredients because they 171 are the essential components of PDA medium, that is commonly used to grow and keep
172
V. dahliae cultures. The main inconvenient of PDA for producing V. dahliae MS is the 173 agar that prenvents an efficient harvesting of them as they grow plugged in the medium.
8
This difficulty was absolutely overcomed by using a thermoreversible hydrogel as
175
Pluronic F-127 as a solidifying agent in PPM medium.
176
Poloxamer or Pluronics hydrogels are triblock copolymers (nonionic, polyoxyethylene-177 polyoxypropylene-polyoxyethylene (PEO-PPO-PEO)) that have multiple pharmaceutical 178 applications (Bohorquez et al., 1999) . A widely explored member of this family is
179
Pluronic F127, which has 1200 kDa PPO units and 70% PEO content (Wang et al., 2019) .
180
The most striking feature of this hydrogel is that, due to its composition, it shows 
192
The main advantages of a massive production of V. dalihae MS using the PPM media and 193 the methodology here described are the short time elapsed from inoculating the mycelium 194 to the moment of collecting the MS, the minimal physical space needed for producing
195
MS and that the use of a permanent agitation equipment is not necessary. 
